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SIMULATION OF MEMORY-MAPPED I/O 

TECHNICAL FIELD 

The present invention relates in general to data processing 
systems, and in particular, to the loading of data from storage 
to processor memory. 

BACKGROUND INFORMATION 

Memory-mapped I/O provides advantages in speed of 
operation of operating system software for loading of data or 
code from main storage into computer memory (RAM). A 
problem occurs since some operating systems do not support 
a memory-mapped ?le I/O architecture. Certain users of these 
operating systems have large read only (R/O) ?les, e. g., data 
bases that have to be read into memory in order to be pro 
cessed and are immediately paged back out to a paging ?le or 
partition by the operating system. This is very sloW and 
requires a considerable amount of disk space. 
A solution to this problem Wouldbe to have a true memory 

mapped I/O ?le system, but to implement this Would require 
extensive development cost and time in order to re-program 
the operating system. Therefore, there is a need in the art for 
providing an ability for operating systems, Which normally do 
not support memory-mapped I/O ?le architecture, to provide 
such a capability. 

SUMMARY OF THE INVENTION 

The present invention addresses the foregoing need by 
utilizing a loader that is used for shared libraries, e.g., 
dynamic link libraries (DLLs) to create memory-mapped I/O 
Which Would Work on operating systems, that normally do not 
support memory-mapped ?le I/O architecture. 
The present invention uses a converter program to create a 

simulated DLL (i.e. shared library), Which the system loader 
then loads into the processor memory. This is accomplished 
by Wrapping data With executable code to create a shared 
library. The system loader Will noW treat the data as if it Were 
just another code segment. This means that the code is loaded 
When the virtual page is touched by the application. If the 
page gets old, then it Would be discarded instead of being 
paged to the paging ?le. If the page is touched again, it Will be 
re-read from the original ?le, like memory-mapped I/O. 

It also has the bene?ts of performance because it is loaded 
through the page fault path in the kernel and not the ?le 
system API (application program interface) path. 

In an alternative embodiment of the present invention, 
compression of the data can be utiliZed to enable the reading 
of the compressed data from the hard disk to be performed in 
a faster and more ef?cient manner. 

The foregoing has outlined rather broadly the features and 
technical advantages of the present invention in order that the 
detailed description of the invention that folloWs may be 
better understood. Additional features and advantages of the 
invention Will be described hereinafter Which form the sub 
ject of the claims of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion, and the advantages thereof, reference is noW made to the 
folloWing descriptions taken in conjunction With the accom 
panying draWings, in Which: 

FIG. 1 illustrates a normal memory-mapped ?le layout; 
FIG. 2 illustrates memory-mapping via a system loader; 
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2 
FIG. 3 illustrates read only data being converted to a 

memory-mapped ?le I/O; 
FIG. 4 illustrates a How diagram of a standard ?le I/O API 

operation; 
FIG. 5 illustrates a How diagram of a memory-mapped I/O 

operation; and 
FIG. 6 illustrates a data processing system con?gured in 

accordance With the present invention. 

DETAILED DESCRIPTION 

In the folloWing description, numerous speci?c details are 
set forth such as speci?c Word or byte lengths, etc. to provide 
a thorough understanding of the present invention. HoWever, 
it Will be obvious to those skilled in the art that the present 
invention may be practiced Without such speci?c details. In 
other instances, Well-knoWn circuits have been shoWn in 
block diagram form in order not to obscure the present inven 
tion in unnecessary detail. For the most part, details concem 
ing timing considerations and the like have been omitted 
inasmuch as such details are not necessary to obtain a com 

plete understanding of the present invention and are Within 
the skills of persons of ordinary skill in the relevant art. 

Refer noW to the draWings Wherein depicted elements are 
not necessarily shoWn to scale and Wherein like or similar 
elements are designated by the same reference numeral 
through the several vieWs. 

Referring to FIG. 1, there is illustrated a process for a 
memory-mapped ?le operation. A read only ?le 102 is stored 
Within a data processing system storage media, such as a hard 
disk 101. Memory-mapped I/O provides a memory represen 
tation of the read only ?le 102 Within the virtual memory 103 
associated With an application, Which includes the RAM 
associated With the processor. The memory representation of 
the read only ?le 102 is represented as 104 Within the virtual 
memory 103. 

To create the representation in the memory 104, the oper 
ating ?le system determines hoW large is the read only ?le 
102, then allocates a block siZe in the memory 103 for the 
number of pages that the read only ?le 102 is going to reside 
in. The softWare application 105 is then given a reference 
pointer to memory, Which is in contrast to a standard ?le I/O 
API operation (see FIG. 4) Whereby the operating system 
reads the ?le into a buffer from the hard disk 101. 
The result of this process is that any modi?cations made to 

the read only ?le in memory 104 are re?ected back onto the 
read only ?le 102 on the hard disk 101 (this is applicable only 
for read/Write ?les). A page is faulted into the memory block 
104 When the page is touched, or referenced. The operating 
system then reads the exact siZe for that page out of the ?le 
and maps it into the memory 104 at that location. 
Not the Whole read only ?le 102 is mapped into the 

memory block 104 immediately. Instead, there is a range of 
addresses that are reserved Within the virtual memory 103 for 
the entire siZe of the read only ?le 102, but only a portion of 
the read only ?le 102 is placed into the memory block 104 at 
any time. 

Referring next to FIGS. 2 and 3, there is illustrated the 
process of the present invention Whereby memory mapping is 
done via the system loader. What is desired is for a block of 
data, such as data Within a database, to be memory-mapped 
into the virtual memory 103 as the representation in memory 
203, so that the softWare application 105 can merely us a 
reference pointer to the memory 203 instead of reading a ?le 
into a buffer from the hard disk 101, Which is a less ef?cient 
method especially With very large data ?les. 
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In order to perform this process in certain operating sys 
tems, such as OS/2, Windows 3.X, etc., the data needs to be 
converted into an executable ?le, represented in FIG. 2 as 
mydata.so/dll 201. Executable ?les generally include code 
and accompanying data. In this case, the data portion is 
optional. The process is performed by taking a read only ?le 
301 and putting it through a code converter 302, Which is a 
tool that Wrappers the read only data With code headers and 
records in order to make the operating system loader 202 
believe that the read only ?le is executable code. The system 
loader 202 then believes that the read only ?le is executable 
code and performs a memory-map operation to memory-map 
the read only ?le as the image representation in memory 203. 
The softWare application 105 is then given a reference pointer 
to the memory 203 in order to access the read only ?le. 

The result of the foregoing operation is that the read only 
?le is converted into an executable/ shared library ?le 305, 
such as a DLL executable. The system loader 202 looks at the 
read only ?le as just another DLL and maps it right into 
memory 103. An option is for the R/O ?le to be passed 
through a tool in steps 303-304 that generates an object ?le 
and then generates an executable or shared libraries using the 
object ?le as an input into a link editor or generates the 
executable or shared library directly skipping the intermedi 
ate step. 

The system loader 202 may be “fooled” into believing that 
the read only ?le on the hard disk 101 is executable code by 
the mere sWitching of a bit Within a predesignated ?eld. The 
system loader then just looks for the bit to determine Whether 
or not the mydata.so/dll ?le is executable code or not. 

The tool that performs the code conversion is one that can 
be programmed using the standard tools Within the particular 
operating system platform. Such a tool can be found Within 
the Tool Interface Standards, Portable Format Speci?cation 
Version. 1.0, TIS Committee, February 1993 and other stan 
dard documents for speci?ed platforms. 
One of the advantages of using the memory-mapped I/O 

method is that it is faster than standard ?le I/O API operations. 
With the standard API operations, the ?le system has to call a 
consecutive series of APIs to the kernel, Which usually has to 
perform several ring transitions Which are very costly. So 
therefore, every time a ?le is opened, a ring transition is 
performed, and When a read is performed, another ring tran 
sition is performed. 

FIG. 4 illustrates the process for a standard ?le I/O API 
operation. In step 401, an application may open a ?le. The 
operating system loads the path name Where the ?le is going 
to be and opens the ?le. On opening the ?le, there is no data 
in memory. Then in step 402, the operating system has to 
create a buffer to read the ?le into. This may be accomplished 
by some type of memory allocation routine from the kernel 
Which provides a chunk of memory. Then, in step 403, an “x” 
number of bytes is read from the ?le into the buffer. In step 
404, the bytes are processed in the read buffer. This is Where 
the application uses the data it read from the ?le. In step 405, 
it is determined Whether or not the end of the ?le has been 
reached. If not, then in step 406, if the buffer is too small and 
the end of the ?le has not been reached, then reads are per 
formed until the end of the ?le and the process loops back to 
step 403. HoWever, if the end of the ?le has been reached in 
step 405, then the process proceeds to step 407 to free the 
buffer and then close the ?le in step 408. 

In contrast, FIG. 5 illustrates a memory-mapped I/O opera 
tion. In step 501, a ?le is memory-mapped. In step 502, the 
bytes are processed Within the memory 103 by merely refer 
encing a pointer to the memory that Was returned in the initial 
map call. And the in step 503, the memory-mapped data Will 
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4 
be freed up by calling the appropriate unmap API, or it Will 
automatically be freed When the application is terminated by 
the user. With the memory-mapped I/O, a memory-mapped 
API is called and the application is returned a pointer that 
points to a portion of the memory representation. As a result, 
it could be easily seen that the process illustrated in FIG. 5 is 
much simpler, and faster than the process illustrated in FIG. 4. 
All that is needed With the memory-mapped I/O process for 
the application to read the data is to de-reference that memory 
and point to that memory location and the information is then 
provided. This is performed automatically by the operating 
system loading semantics. 
A representative hardWare environment for practicing the 

present invention is depicted in FIG. 6, Which illustrates a 
typical hardWare con?guration of Workstation 613 in accor 
dance With the subject invention having central processing 
unit (CPU) 610, such as a conventional microprocessor, and a 
number of other units interconnected via system bus 612. 
Workstation 613 includes random access memory (RAM) 
614, read only memory (ROM) 616, and input/output (I/O) 
adapter 618 for connecting peripheral devices such as disk 
units 620 and tape drives 640 to bus 612, user interface 
adapter 622 for connecting keyboard 624, mouse 626, 
speaker 628, microphone 632, and/or other user interface 
devices such as a touch screen device (not shoWn) to bus 612, 
communication adapter 634 for connecting Workstation 613 
to a data processing netWork, and display adapter 636 for 
connecting bus 612 to display device 638. CPU 610 may 
include other circuitry not shoWn herein, Which Will include 
circuitry commonly found Within a microprocessor, e.g., 
execution unit, bus interface unit, arithmetic logic unit, etc. 
CPU 610 may also reside on a single integrated circuit. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, substitutions and alterations can be made herein 
Without departing from the spirit and scope of the invention as 
de?ned by the appended claims. 

What is claimed is: 
1. A method comprising the steps of: 
converting a read-only database ?le into a shared library 

With an executable code segment, Wherein the shared 
library includes a reference pointer to data residing in 
the executable code segment; 

loading at least a portion of the converted read-only data 
base ?le into a main memory by executing the shared 
library; 

obtaining said reference pointer by an application; and 
accessing said at least a portion of the converted read-only 

database ?le stored in the main memory based upon said 
reference pointer by the application. 

2. The method as recited in claim 1, Wherein the memory is 
virtual memory associated With the application running in a 
processor. 

3. The method as recited in claim 2, Wherein the converted 
read-only database ?le is memory-mapped from system stor 
age by an operating system loader. 

4. The method as recited in claim 3, Wherein the converting 
step further comprises the step of Wrapping the read only 
database ?le With executable code. 

5. The method as recited in claim 4, Wherein the Wrapping 
step further comprises the step of Wrapping the read only ?le 
With code headers and records in order to appear to an oper 
ating system loader as the executable code. 

6. The method as recited in claim 2, Wherein the processor 
operates in a protected mode. 
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7. A data processing system comprising: 
circuitry for converting a read-only database ?le into a 

shared library With an executable code segment, Wherein 
the shared library includes a reference pointer to data 
residing in the executable code segment; 

circuitry for loading at least a portion of the converted 
read-only database ?le into a main memory by executing 
the shared library; 

circuitry for obtaining said reference pointer by an appli 
cation; and 

circuitry for accessing said at least a portion of the con 
verted read-only database ?le stored in the main 
memory based upon said reference pointer by the appli 
cation. 

8. The data processing system as recited in claim 7, 
Wherein the memory is virtual memory associated With the 
application running in a processor. 

9. The data processing system as recited in claim 7, 
Wherein the converted read-only database ?le is memory 
mapped from system storage by an operating system loader. 

10. The data processing system as recited in claim 7, 
Wherein the converting circuitry further comprises circuitry 
for Wrapping the read only database ?le With executable code. 

11. The data processing system as recited in claim 10, 
Wherein the Wrapping circuitry Wraps the read only ?le With 
code headers and records in order to appear to an operating 
system loader as the executable code. 

12. The data processing system as recited in claim 7 
Wherein the system includes a processor operating in a pro 
tected mode. 

13. A computer program tool stored on a storage medium, 
comprising: 
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6 
program code for converting a read-only database ?le into 

a shared library With an executable code segment, 
Wherein the shared library includes a reference pointer 
to data residing in the executable code segment; 

program code for loading at least a portion of the converted 
read-only database ?le into a main memory by executing 
the shared library; 

program code for obtaining said reference pointer by an 
application; and 

program code for accessing said at least a portion of the 
converted read-only database ?le stored in the main 
memory based upon said reference pointer by the appli 
cation. 

14. The computer program tool as recited in claim 13, 
Wherein the memory is virtual memory associated With the 
application running in a processor. 

15. The computer program tool as recited in claim 14, 
Wherein the converted read-only database ?le is memory 
mapped from system storage by an operating system loader. 

16. The computer program tool as recited in claim 14, 
Wherein the converting program code further comprises pro 
gram code for Wrapping the read only database ?le With 
executable code. 

17. The computer program tool as recite in claim 16, 
Wherein the program code for Wrapping Wraps the read only 
?le With code headers and records in order to appear to an 
operating system loader as the executable code. 

18. The computer program tool as recited in claim 14, 
Wherein the processor operates in a protected mode. 


